Background: Since the mid-1990s, a growing number of North Korean defectors have been arriving in South Korea, many of whom have various somatic and mental disorders. The health status of defectors is an important predictor of their successful resettlement. Therefore, this study examined the frequency of physician visits among North Korean defectors residing in South Korea, as well as the factors associated with this frequency.
their new society [12] . North Korean defectors residing in South Korea also experience various health problems when adapting to their new society and culture [7, 13] ; the South Korean Medical Aid Act covers them in order to lower economic barriers to medical services utilization [14] .
Generally, refugees have difficulty in accessing healthcare services in host countries due to cultural and language differences [6, 15] . Refugees' health-seeking behaviors and attitudes, which are consistent with the norms or culture of their country of origin, often become barriers to medical services utilization in their host country [6] . North and South Koreans lived under a unified culture and language [16] but since the national division, the two countries have situated under the disparate ideology without mutual interchange. Thus, North Korean defectors may experience cultural and language gaps and experience lack of understanding of the South Korean health systems, variations in treatment-seeking behaviors, and difficulties in communication with medical staff [10] .
Also, the financial burden of medical care is a significant hindering factor in their use of medical services [6] . Although most refugees are financially supported by host country governments, refugees often are unable to receive required treatments as they are restricted to those medical services or institutions covered by their healthcare support systems [17] . These barriers to medical services among refugees are similarly applicable to North Korean defectors living in South Korea. North Korean defectors experience the financial burden of medical care, such as co-payment, in spite of the Medical Aid Act because most are economically vulnerable [10, 18] .
The health status of North Korean defectors is a key predictor of their social adaptation level in South Korea [7] . Defectors with health problems face difficulties in the initial settlement process. Therefore, it is important to lower the barriers to utilization of healthcare services and to promote the health of defectors from the beginning of their resettlement. There are several studies related to health of North Korean defectors in South Korea; however, most focus on mental health and trauma experiences in North Korea and during their migration [19] [20] [21] . Some studies investigated the use of healthcare services among North Korean defectors, but most focused on current utilization status [18, [22] [23] [24] [25] ; therefore no previous study has examined the factors associated with their healthcare services utilization. Considering that refugees enter host countries with various health problems, the early North Korean defectors in South Korea would likely have high physical health needs. Therefore, this study is aimed to investigate the frequency of physician visits and factors related to these visits among North Korean defectors living in South Korea.
Methods

Subjects and data source
This study used data from the 'North Korean Defectors Panel' in order to analyze their healthcare services utilization and relating factors. The data was collected by questionnaires (Additional file 1) and interviews with 500 individuals who agreed to participate in the panel study (from a total of 2,138 North Korean defectors aged 20-69 years), all of whom had entered South Korea between January and December 2007. Although this study attempted to analyze the entire population of defectors who entered the country in 2007, 1,447 individuals of the original total were unable to be contacted, and 107 individuals declined to participate. Another 84 individuals either abandoned the study or were unavailable for the survey. Two participants were excluded due to insufficient data, resulting in a total of 498 participants included in this study. The survey was conducted from April 6 to May 20, 2009 . The survey was comprised of quantitative and qualitative observation in compliance with qualitative research review guidelines -RATS [26] . The study procedures and required written consent were verified and approved by the Institutional Review Board (IRB) of Severance Hospital prior to the start of the interviews. Informed written consent was obtained from all study participants according to the IRB-approved procedures.
Variables
The dependent variable of this study was the frequency of physician visits: the number of times each subject received outpatient care between January 1 and December 31, 2008. The physician visits included outpatient services received in private clinics, urgent care, government clinics, excluding inpatient care. A natural logarithmic transformation was performed on the dependent variable to adjust right-skewed distribution, which is typical of medical utilization data [27] . By adding 'one' to the frequency of physician visits for every subject before the natural logarithmic transformation, this study took into account those subjects who had not made physician visits.
This study set three domains of independent variables in order to determine the factors associated with frequency of physician visits. The domains were 'healthrelated factors', 'special characteristics of North Korean defectors', and 'demographic and socio-economic factors'. Health-related factors included disability status, chronic diseases, and self-rated health status. Both disability status and chronic diseases were measured through binary yes-no questions. Self-rated health status was assessed using a Likert five-point scale [28] , with a higher score indicating better health.
Special characteristics factors of North Korean defectors included exile duration, residence period in South Korea, level of satisfaction with South Korean government support, satisfaction with current life, language barrier, cultural barrier, traumatic experiences in North Korea, and traumatic experiences during migration. The exile duration was defined as the period from exodus date to December 31, 2008, which included time spent in other countries as well as South Korea; it was classified as less than 5 years, 5-10 years, or 10 years or longer. Residence period in South Korea was defined as the period from their entrance date to December 31, 2008; a median split was used to classify the residence period: less than 18 months vs. 18 months or longer. A five-point scale was used in order to assess the level of satisfaction with South Korean government support and current life satisfaction, with a higher score indicating greater satisfaction. Language and cultural barriers were defined as the level of difficulties experienced overall with regard to navigating South Korean language and culture were measured using a five-point scale, with a higher score representing greater difficulties. Traumatic experiences were measured using questionnaires developed by Kang [29] , which included 17 questions for assessing traumatic experiences in North Korea and 18 questions for measuring traumatic experiences during migration, with one point allocated for each question. A higher score on the traumatic experiences scale signified more traumatic events.
Demographic and socio-economic factors consisted of gender, age, marital status, education level, religion, employment status, annual household income, and health insurance type. All variables were obtained from December 31, 2008 except education level, which was measured based on the level of education completed in North Korea. Marital status was categorized as single, married, or unmarried, which included divorced, separated, and widowed. The level of education completed in North Korea was classified as secondary school graduate or less or some college or higher. Annual household income included earned income and government aid in 2008. Natural log transformation was applied to annual household income in order to correct for its skewed distribution. Health insurance type was classified as Medical Aid and National Health Insurance (NHI). Republic of Korea has a compulsory NHI system with universal coverage and the system covers the majority of the population, excluding a small portion who are covered by Medical Aid program (an alternative welfare program for poor) [30] .
Statistical analysis
We performed a descriptive analysis and univariable analysis, including t-test, one-way ANOVA, and simple linear regression in order to identify differences in the frequency of physician visits according to the independent variables (health-related factors, special characteristics of North Korean defectors, and socio-economic and demographic characteristics). Every independent variable was used in the multivariable analysis. Nested linear models were applied to determine factors associated with the frequency of physician visits among North Korean defectors. The first model included healthrelated factors; the second model added special characteristics of North Korean defectors; and the third model added demographic and socio-economic factors. Data was analyzed using the Statistical Package for the Social Sciences, version 18.0 (SPSS Inc., Chicago, IL, USA).
Results
The frequency of physician visits according to general characteristics Seventy-two participants (14.5% of the total) did not have physician visits between January 1 and December 31, 2008. The average frequency of physician visits for all study participants was 15.3 (±27.3); the median was 6. The percentage of respondents who made physician visits fewer than 10 times and fewer than 30 times was 66.3% and 89.0% respectively. Table 1 illustrates the frequency of physician visits according to participants' general characteristics. The natural logarithm was used to compensate for skewed distribution and variation in physician visit frequency across the study participants. Participants with disabilities (2.80) or chronic diseases (2.77) had more physician visits than those without disabilities (1.91) or chronic diseases (1.38). Individuals with a higher self-rated health score made fewer physician visits. The frequency of physician visits increased among those who had traumatic experiences in North Korea. Female subjects (2.11) made more physician visits than males (1.43) , and the number of visits increased with age. The highest frequency (2.21) was found in unmarried participants, while the lowest frequency (1.75) was found in single subjects. Employed subjects (1.74) made fewer physician visits than the unemployed (2.23), and visiting frequency declined with annual household income growth. The Medical Aid beneficiary group (2.09) had a greater number of physician visits than those with NHI (1.59) ( Table 1) .
Factors associated with the frequency of physician visits Table 2 presents the results of nested multivariable linear regression analysis, which sought to determine factors relating to the frequency of physician visits. In the first model, which includes only the health-related factors (Model 1), all three health-related variables were associated with the frequency of physician visits. The frequency of physician visits was significantly higher among those with disabilities, chronic diseases, or lower self-rated health scores. With the addition of the special characteristics for North Korean defectors to the model (Model 2), all three health-related variables remained significant factors, and two special characteristics of North Korean defectors (residence period in South Korea and traumatic experiences during migration) were statistically significant. The number of physician visits increased among those participants who had been living in South Korea longer than 18 months and had undergone more traumatic experiences. With the addition of demographic and socio-economic factors to the model (Model 3), all health-related factors, as well as traumatic experiences during migration, remained statistically significant. Two demographic and socio-economic factors, gender and annual household income, were associated with frequency of physician visits. The number of physician visits was higher among females, but decreased with annual family income growth. The fitness and the explanation level of the models were improved with the addition of independent variables. The final model (Model 3) is the best model for this analysis. Since the average values of the variation inflation factor in all three models were lower than 10, there was no multicollinearlity among the variables ( [4, 6, 12, 13] , it may be assumed that their unmet medical needs would be more serious than those of South Koreans [19, 32] . Therefore, further researches should focus on unmet medical needs and impediments of medical utilization of North Korean defectors residing in South Korea in order to improve their health.
Health-related variables had the greatest association with the frequency of physician visits among North Korean defectors. Previous studies have also found that health-related factors, such as perceived quality of general health and number of somatic symptoms, were significant factors affecting refugees' use of healthcare services [15, 33] . This study showed that the number of physician visits was higher among individuals with disabilities, chronic diseases, or lower self-rated health scores. It is generally known that physically disabled people have impeded mobility; therefore their access to healthcare services tends to be low [34, 35] . This study data only specified whether or not participants had disabilities, and did not distinguish whether their level of disability interfered with their access to healthcare services. More research is needed to identify the relation of disability level on the utilization of healthcare services among North Korean defectors through assessment of the severity of their disabilities. Participants with chronic diseases and low self-rated health scores made more physician visits. Although this study did not investigate the onset timing of chronic diseases, the increased prevalence of chronic diseases among North Korean defectors during the resettlement process suggests that governmental support is essential to prevent such diseases during early resettlement [7] . The results showed that the frequency of physician visits increased with low self-rated health score. In general, unmet medical needs escalate alongside a lower self-rated health status [36] . Although there was no data available related to unmet medical needs, it is forecasted that unmet medical needs are likely more serious among North Korean defectors since their self-rated health status is remarkably low compared to that of South Koreans [7, 15, 33] . Future studies needs to focus on the unmet medical needs of North Korean defectors.
Previous studies on utilization of healthcare services among refugees have shown that their particular characteristics, such as language barriers and cultural differences, are obstacles to medical care [5, 15, 37] . However, this study presented different results: the frequency of physician visits by North Korean defectors was associated with their residence period in South Korea and traumatic experiences during migration, rather than cultural or language gaps. It is assumed that the differences in findings are caused by that North Korean defectors living in South Korea are different from refugees or immigrants in host countries with a completely different language or culture. North and South Korea were one nation before their division; therefore North Korean defectors likely experience relatively fewer language or cultural challenges, which may explain why these variables had no association with healthcare utilization. This study found that participants had undergone various traumatic experiences, both in North Korea and during their defection. According to Lawrence and Kearns, refugees are easily exposed to traumatic experiences, which can cause intense physiological distress [6] . Because the traumatic experiences of North Korean defectors may pose a threat to their physical and mental health, their general health status is poorer than that of the general population in South Korea [7, 21] . The number of physician visits increased among participants who experienced more traumas during their defection, because a greater number of traumatic experiences are linked to exposure to unhealthy environments and risky behavior [22] . This may have led to an escalation in disease outbreak or disability among participants.
Female participants made more physician visits than males, and this trend is also observed among the general population [38, 39] . The number of female North Korea defectors entering South Korea from the early 2000s was greater than that of males, and females comprised 78% of defectors entering the country in 2008 [40] . Since the collapse of the North Korean healthcare system in the 1990s, North Korean women were unable to receive proper care during pregnancy and childbirth, and their postpartum health deteriorated [41] . Female defectors are also frequently exposed to human trafficking and sexual abuse during their migration from North Korea, and thus many of them arrived in South Korea with obstetric disorders [39] . However, due to a lack of awareness with regard to prevention and management of such disorders, most female defectors do not receive screening exams or proper medical treatment [42] . Previous studies determined that many female refugees were unable to receive screening or medical treatment for diseases related to female health [5, 43] . It is recommended that the South Korean government pay greater attention to female defectors and provide them with education in order to ensure proper utilization of healthcare services.
In general, low-income groups utilize healthcare services less frequently than high-income groups because financial burden prohibit their access of medical care [44, 45] . Also the study regarding medical utilization of general South Korean population found same result as well [34] . In this study, however, the frequency of physician visits decreased with increasing annual household income. It is assumed that conflicting results are the result of income disparities between North Korean defectors and the general public of South Korea [46] . Considering previous study results, which indicate that the unemployment rate of North Korean defectors reaches 3-40% and the beneficiary rate for the National Basic Livelihood Security Program is greater than 80% [47, 48] , socio-economic classification is not distinct among North Korean defectors [7] . Therefore, it is difficult to apply the perspective of equity in healthcare services according to the economic level of the general public to North Korean defectors.
Although insurance type had no significant relation to multivariable analysis, the Medical Aid beneficiary group made more physician visits than the NHI group. It is assumed that North Korean defectors with NHI had greater co-payment expenditures than Medical Aid beneficiaries. The ratio of North Korean defectors giving up medical treatment due to the burden of medical expense was 23.9%, more than twice that of South Koreans at 11.4% [7] . When North Korean defectors obtain employment in South Korea, they are mandatorily covered by the four major public insurance systems including workmen's compensation, labor, health, and employment insurance; employed defectors are uniformly excluded from Medical Aid program, and thus their financial burden of medical expense is greater. Since the average income of North Korean defectors is only 57% of the average income of the general public in South Korea [2] , some defectors intentionally avoid finding employment in order to receive Medical Aid benefits [18] . It is important that the South Korean government differentiates the scope and targeting of its healthcare coverage for North Korean defectors from that of South Koreans by considering their economic and health vulnerabilities.
The results of this study are not generalizable to all North Korean defectors living in South Korea, since random selection was not used for sampling. However, this limitation was inevitable because the total number of subject was very low and defectors tend to concern identity exposure and to avoid external contact. In addition, this study analyzed data collected through cross-sectional study; therefore, it cannot detect a causal relationship between independent variables and frequency of physician visits. Recall bias might have influenced the data collection of the frequency of physician visits.
Conclusions
This study analyzed factors associated with frequency of physician visits among North Korean defectors residing in South Korea. This study confirmed that the number of defectors' physician visits was related with objective and subjective health status, traumatic experiences during their migration, economic, and demographic variables. These findings help clarify the characteristics of medical utilization among North Korean defectors in South Korea.
